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WHAT IS THE RELATIONSHIP BETWEEN DIETARY PATTERNS CONSUMED AND 
NEUROCOGNITIVE HEALTH?: SYSTEMATIC REVIEW PROTOCOL  

This document describes the protocol for a systematic review to answer the following question: What 
is the relationship between dietary patterns consumed and neurocognitive health?  
 
The 2020 Dietary Guidelines Advisory Committee, Dietary Patterns subcommittee, answered this 
question by conducting a systematic review with support from USDA’s Nutrition Evidence Systematic 
Review (NESR), part of which involved updating two existing NESR systematic reviews. 
 
NESR methodology for answering a systematic review question involves:  

• searching for and selecting articles, 

• extracting data and assessing the risk of bias of results from each included article, 

• synthesizing the evidence, 

• developing a conclusion statement, 

• grading the evidence underlying the conclusion statement, and  

• recommending future research. 
More information about NESR’s systematic review methodology, used in this systematic review 
update, is available on the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-
committee-systematic-reviews.  
 
The existing NESR systematic reviews that were updated as part of this work were conducted by the 
2015 Dietary Guidelines Advisory Committee and staff from USDA’s NESR. Complete documentation 
of the two systematic reviews is available on NESR’s website:  

• https://nesr.usda.gov/what-relationship-between-dietary-patterns-and-risk-depression#full-
review 

• https://nesr.usda.gov/what-relationship-between-dietary-patterns-and-risk-dementiacognitive-
declinealzheimers-disease#full-review 

• more information about the systematic review methodology used by the 2015 Dietary 
Guidelines Advisory Committee is also available on the NESR website: 
https://nesr.usda.gov/2015-dietary-guidelines-advisory-committee-nutrition-evidence-library-
methodology-0  

 
This protocol is up-to-date as of: 4/20/2020. 

 
This document reflects the protocol as it was implemented. It now includes the electronic databases 
and search terms, and literature search and screening results, including a list of included articles, and 
a list of excluded articles with the rationale for exclusion 
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This document includes details about the methodology as it was applied to the systematic review: 
 

Analytic framework .....................................................................................3 

Literature search and screening plan .........................................................3 

Inclusion and exclusion criteria ...................................................................3 

Electronic databases and search terms ......................................................7 

Literature search and screening results .................................................... 10 

Included articles ........................................................................................ 11 

Excluded articles ...................................................................................... 14 
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ANALYTIC FRAMEWORK 

The analytic framework (Figure 1) illustrates the overall scope of the systematic review, 
including the population, the interventions and/or exposures, comparators, and outcomes 
of interest. It also includes definitions of key terms and identifies key confounders and 
other factors considered in the systematic review. The inclusion and exclusion criteria that 
follow provide additional information about how parts of the analytic framework were 
defined and operationalized for the review.  

Figure 1: Analytic framework 

 

 

 

LITERATURE SEARCH AND SCREENING PLAN 

Inclusion and exclusion criteria 

This table provides the inclusion and exclusion criteria for the systematic review. The 
inclusion and exclusion criteria are the set of characteristics used to determine which 
articles identified in the literature search were included in or excluded from the 
systematic review.  
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Table 1. Inclusion and exclusion criteria 

Category Inclusion Criteria Exclusion Criteria 

Study 
designi 

• Randomized controlled trials 

• Non-randomized controlled trials, 
including quasi-experimental and 
controlled before and after studies 

• Prospective cohort studies  

• Retrospective cohort studies  

• Nested case-control studies  

• Case-control studies 

• Uncontrolled trials 

• Cross-sectional studies 

• Uncontrolled before-and-after studies 

• Narrative reviews  

• Systematic reviews 

• Meta-analyses 

Intervention/ 
exposureii 

 

Studies that examine consumption of 
and/or adherence to a 

Dietary pattern [i.e., the quantities, 
proportions, variety, or combination of 
different foods, drinks, and nutrients 
(when available) in diets, and the 
frequency with which they are habitually 
consumed] such as Dietary Approaches 
to Stop Hypertension (DASH), and 
vegetarian/vegan), including, at a 
minimum, a description of the foods 
and beverages in the pattern  

o Dietary patterns may be 
measured or derived using a 
variety of approaches, such as 
adherence to a priori patterns 
(indices/scores), data driven 
patterns (factor or cluster 
analysis), reduced rank 
regression, or other methods, 
including clinical trials  

Studies that do not provide a description 
of the dietary pattern, which at minimum, 
must include the foods and beverages in 
the pattern (i.e., studies that examine a 
labeled dietary pattern, but do not 
describe the foods and beverages 
consumed) 

 

i The existing NESR systematic reviews excluded case-control studies. The update considered case-control 
studies because the outcomes considered may have low incidence. 
ii In this update to the existing review, only studies examining dietary patterns were examined. The rationale 
is that preliminary scoping revealed no studies that examined macronutrient proportions that met inclusion 
and were not designed to treat patients that exclusively have the outcome of interest. 
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Category Inclusion Criteria Exclusion Criteria 

Comparator Dietary patterns described by foods and 
beverages consumed: 

• Consumption of and/or adherence 
to a different dietary pattern 

• Different levels of consumption of 
and/or adherence to a dietary 
pattern 

• N/A 

Outcomesiii • Cognitive decline, mild cognitive 
impairment, and dementia 

• Alzheimer’s disease  

 

Date of 
publication 

• January 2014 – February 2020  • Articles published prior to January 
2014 or after February 2020 

Publication 
status 

Articles that have been peer-reviewed Articles that have not been peer-
reviewed and are not published in peer-
reviewed journals (e.g., unpublished 
data, manuscripts, reports, abstracts, 
pre-prints, and conference proceedings) 

Language of 
publication 

Articles published in English Articles published in languages other 
than English 

Countryiv Studies conducted in countries ranked 
as high or higher human development 

Studies conducted in countries ranked 
as medium or lower human development 

 

iii This update to an existing review included only cognitive decline, mild cognitive impairment, dementia, 
and Alzheimer’s disease. Thus, more objective measures of brain function reached beyond the scope of 
this systematic review, unless studies reported outcomes of cognitive decline, mild cognitive impairment, 
dementia, and Alzheimer’s disease. 
iv The Human Development classification was based on the Human Development Index (HDI) ranking 
from the year the study intervention occurred or data were collected (UN Development Program. HDI 
1990-2017 HDRO calculations based on data from UNDESA (2017a), UNESCO Institute for Statistics 
(2018), United Nations Statistics Division (2018b), World Bank (2018b), Barro and Lee (2016) and IMF 
(2018). Available from: http://hdr.undp.org/en/data). If the study did not report the year in which the 
intervention occurred or data were collected, the HDI classification for the year of publication was 
applied. HDI values are available from 1980, and then from 1990 to present. If a study was conducted 
prior to 1990, the HDI classification from 1990 was applied. If a study was conducted in 2018 or 2019, 
the most current HDI classification was applied. When a country was not included in the HDI ranking, 
the current country classification from the World Bank was used instead (The World Bank. World Bank 
country and lending groups. Available from: https://datahelpdesk.worldbank.org/knowledgebase/articles/ 
906519 -world- country-and-lending-groups). 
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Category Inclusion Criteria Exclusion Criteria 

Study 
participants 

• Human participants 

• Males 

• Females  

• Women during pregnancy and 
lactation  

• Non-human participants (i.e., 
animals) 

Age of study 
participants 

• Age at intervention or exposure:  

o Children and adolescents 

(ages 2-18 years) 

o Adults (ages 19-64 years) 

o Older adults (ages 65 years 

and older) 

• Age at intervention or exposure:   

o Infants and toddlers (birth to 

24 months) 

 • Age at outcome: 

o Adults (ages 19-64 years) 

o Older adults (ages 65 years 

and older)  

• Age at outcome:   

o Infants and toddlers (birth to 

24 months) 

o Children and adolescents 

(ages 2-18 years) 

Study 
duration 

• Minimum length of intervention of 12 
weeks 

• Interventions < 12 weeks 

Size of 
study 
groups 

• 30 participants per-arm for interventions, 
or 

• A power calculation included for 
interventions 

• n≥ 1,000 for observational studies 

• Fewer than 30 participants per arm 
for interventions, or 

• No power calculation reported for 
interventions 

• Fewer than 1000 participants for 
observational studies 

Health 
status of 
study 
participants 

• Studies that enroll participants who are 
healthy and/or at risk for chronic 
disease, including those with obesity 

• Studies that enroll some participants 
diagnosed with a disease 

• Studies that enroll some participants 
diagnosed with mild cognitive 
impairment, dementia, or Alzheimer’s 
disease, anxiety, or depression 

• Studies that exclusively enroll 
participants diagnosed with a 
disease or hospitalized with illness 
or injury. (For this criterion, studies 
that exclusively enroll subjects with 
obesity will be included.) 

• Studies that exclusively enroll 
participants with mild cognitive 
impairment, dementia, or 
Alzheimer’s disease, anxiety, or 
depression (i.e., studies that aim to 
treat participants who have already 
been diagnosed with the outcome 
of interest) 
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Electronic databases and search terms  

Listed below are the databases searched to identify all potentially relevant articles that 
have been published to address the update to the existing systematic review.  

Database: PubMed 
Provider: U.S. National Library of Medicine  
Date(s) Searched: February 4, 2020 
Date range searched: January 1, 2014 - February 4, 2020 
 
((((dietary pattern* OR diet pattern* OR eating pattern* OR food pattern* OR diet 
quality* OR eating habit* OR dietary habit* OR diet habit* OR food habit* OR beverage 
habit* OR "Feeding Behavior"[Mesh:NoExp] OR feeding behavior*[tiab] OR dietary 
profile* OR food profile* OR diet profile* OR eating profile* OR dietary guideline* OR 
dietary recommendation* OR dietary intake* OR eating style* OR "Diet, 
Mediterranean"[Mesh] OR Mediterranean Diet*[tiab] OR "Dietary Approaches To Stop 
Hypertension"[Mesh] OR Dietary Approaches To Stop Hypertension Diet* OR DASH 
diet* OR "Diet, Gluten-Free"[Mesh] OR Gluten Free diet* OR prudent diet* OR "Diet, 
Paleolithic"[Mesh] OR Paleolithic Diet* OR "Diet, Vegetarian"[Mesh] OR vegetarian 
diet*[tiab] OR vegan diet* OR "Diet, Healthy"[Mesh] OR healthy diet* OR plant based 
diet* OR "Diet, Western"[Mesh] OR western diet* OR "Diet, Carbohydrate-
Restricted"[Mesh] OR low-carbohydrate diet* OR high carbohydrate diet* OR Ketogenic 
Diet* OR Nordic Diet* OR "Diet, Fat-Restricted"[Mesh] OR "Diet, High-Fat"[Mesh] OR 
"Diet, High-Protein"[Mesh] OR high protein diet*[tiab] OR protein intake* OR high‐fat 
diet* OR low fat diet* OR "Diet, Protein-Restricted"[Mesh] OR low protein diet* OR 
"Diet, Sodium-Restricted"[Mesh] OR low-sodium diet* OR low salt diet* OR ((“Guideline 
Adherence"[Mesh] OR guideline adherence*) AND (diet[tiab] OR dietary[tiab] OR 
food[tiab] OR beverage*[tiab] OR nutrition*[tiab])) OR diet score* OR diet quality score* 
OR diet quality index* OR kidmed OR diet index* OR dietary index* OR food score* OR 
MedDietScore OR healthy eating index[tiab] OR ((pattern[tiab] OR patterns[tiab] OR 
consumption[tiab] OR habit*[tiab]) AND (“Diet"[Mesh:NoExp] OR diet[tiab] OR 
diets[tiab] OR dietary[tiab] OR "Food"[Mesh] OR food[tiab] OR foods[tiab] OR 
"Beverages"[Mesh] OR beverage[tiab] OR beverages[tiab])))) AND ("Cognition 
Disorders"[Mesh] OR "Cognition"[Mesh] OR cognition[tiab] OR metacognition[tiab] OR 
neurocognitive[tiab] OR "Dementia"[Mesh] OR dementia[tiab] OR Alzheimer*[tiab] OR 
senility[tiab] OR senile[tiab] OR presenile[tiab] OR (cognit*[tiab] AND (function*[tiab] 
OR dysfunction*[tiab] OR declin*[tiab] OR deteriorat* OR degenerat*[tiab] OR 
disorder*[tiab] OR dysfunction*[tiab] OR reduct*[tiab] OR impair*[tiab] OR deficit*[tiab] 
OR deficien* OR progress*[tiab] OR perform*[tiab] OR abilit*[tiab])))) NOT 
(("Animals"[Mesh] NOT ("Animals"[Mesh] AND "Humans"[Mesh])))) NOT (editorial[ptyp] 
OR comment[ptyp] OR news[ptyp] OR letter[ptyp] OR review[ptyp] OR systematic 
review[ptyp] OR systematic review[ti] OR meta-analysis[ptyp] OR meta-analysis[ti] OR 
meta-analyses[ti] OR retracted publication[ptyp] OR retraction of publication[ptyp] OR 
retraction of publication[tiab] OR retraction notice[ti]) Filters: Publication date from 
2014/01/01 to 2020/02/04; English 
 

Database: Cochrane Central Register of Controlled Trials (CENTRAL) 
Provider: John Wiley & Sons  
Date(s) Searched: February 4, 2020 
Date range searched: January 1, 2014 - February 4, 2020 
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#1 - [mh ^"Feeding Behavior"] OR [mh "Diet, Mediterranean"] OR [mh "Dietary 
Approaches To Stop Hypertension"] OR [mh "Diet, Gluten-Free"] OR [mh "Diet, 
Paleolithic"] OR [mh "Diet, Vegetarian"] OR [mh "Healthy Diet"] OR [mh "Diet, 
Western"] OR [mh "Diet, Carbohydrate-Restricted"] OR [mh "Diet, Fat-Restricted"] OR 
[mh "Diet, High-Fat"] OR [mh "Diet, High-Protein"] OR [mh "Diet, Protein-Restricted"] 
OR [mh "Diet, Sodium-Restricted"]   

#2 - ("dietary pattern*" OR "diet pattern*" OR "eating pattern*" OR "food pattern*" OR 
"diet quality*" OR "eating habit*" OR "dietary habit*" OR "diet habit*" OR "food habit*" 
OR "beverage habit*" OR "feeding behavior*" OR "dietary profile*" OR "food profile*" 
OR "diet profile*" OR "eating profile*" OR "dietary guideline*" OR "dietary 
recommendation*" OR "dietary intake*" OR "eating style*" OR "Mediterranean Diet*" 
OR "Dietary Approaches To Stop Hypertension Diet*" OR "DASH diet*" OR "Gluten 
Free diet*" OR "prudent diet*" OR "Paleolithic Diet*" OR "vegetarian diet*" OR "vegan 
diet*" OR "healthy diet*" OR "plant based diet*" OR "western diet*" OR "low-
carbohydrate diet*" OR "high carbohydrate diet*" OR "Ketogenic Diet*" OR "Nordic 
Diet*" OR "high protein diet*" OR "protein intake*" OR "high‐fat diet*" OR "low fat diet*" 
OR "low protein diet*" OR "low-sodium diet*" OR "low salt diet*"):ti,ab,kw  

#3 - (([mh "Guideline Adherence"] OR guideline adherence*) NEAR/6 (diet OR dietary 
OR food OR beverage* OR nutrition*))   

#4 - ("diet score*" OR "diet quality score*" OR "diet quality index*" OR kidmed OR "diet 
index*" OR "dietary index*" OR "food score*" OR MedDietScore OR "healthy eating 
index*"):ti,ab,kw   

#5 - ((pattern OR patterns OR consumption OR habit*) NEAR/6 ([mh ^"Diet"] OR diet 
OR diets OR dietary OR [mh "Food"] OR food OR foods OR [mh "Beverages"] OR 
beverage OR beverages))   

#6 - #1 OR #2 OR #3 OR #4 OR #5     

#7 - [mh "Cognition Disorders"] OR [mh "Cognition"] OR [mh "Dementia"]  

#8- (cognition OR metacognition OR neurocognitive OR dementia OR Alzheimer* OR 
senility OR senile OR presenile):ti,ab,kw   

#9 - ((cognit* NEAR/6 (function* OR dysfunction* OR declin* OR deteriorat* OR 
degenerat* OR disorder* OR dysfunction* OR reduct* OR impair* OR deficit* OR 
deficien* OR progress* OR perform* OR abilit*))):ti,ab,kw   

#10 - #7 OR #8 OR #9 

#11 - #6 AND #10" with Publication Year from 2014 to 2020, in Trials (Word variations 
have been searched)  

 

Database: Embase 
Provider: Elsevier  
Date(s) Searched: February 4, 2020 
Date range searched: January 1, 2014 - February 4, 2020 
 
#12) #6 AND #10 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim AND 
[english]/lim AND [2014-2020]/py NOT ([conference abstract]/lim OR [conference 
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paper]/lim OR [conference review]/lim OR [editorial]/lim OR [erratum]/lim OR [letter]/lim 
OR [note]/lim OR [review]/lim OR [systematic review]/lim OR [meta analysis]/lim) 

#11) #6 AND #10 

#10) #7 OR #8 OR #9 

#9) (cognit* NEAR/6 (function* OR dysfunction* OR declin* OR deteriorat* OR 
degenerat* OR disorder* OR dysfunction* OR reduct* OR impair* OR deficit* OR 
deficien* OR progress* OR perform* OR abilit*)):ab,ti 

#8) cognition:ab,ti OR metacognition:ab,ti OR neurocognitive:ab,ti OR dementia:ab,ti 
OR alzheimer*:ab,ti OR senility:ab,ti OR senile:ab,ti OR presenile:ab,ti 

#7) 'cognitive defect'/exp OR 'cognition'/exp OR 'dementia'/exp 

#6 #1 OR #2 OR #3 OR #4 OR #5   

#5) ((pattern OR patterns OR consumption OR habit*) NEAR/6 (diet OR diets OR 
dietary OR food OR foods OR beverage OR beverages)):ab,ti 

#4) 'diet score*':ab,ti OR 'diet quality score*':ab,ti OR 'diet quality index*':ab,ti OR 
kidmed:ab,ti OR 'diet index*':ab,ti OR 'dietary index*':ab,ti OR 'food score*':ab,ti OR 
meddietscore:ab,ti OR 'healthy eating index*':ab,ti 

#3) ('guideline adherence*' NEAR/6 (diet OR dietary OR food OR beverage* OR 
nutrition*)):ab,ti 

#2) 'dietary pattern*':ab,ti OR 'diet pattern*':ab,ti OR 'eating pattern*':ab,ti OR 'food 
pattern*':ab,ti OR 'diet quality*':ab,ti OR 'eating habit*':ab,ti OR 'dietary habit*':ab,ti OR 
'diet habit*':ab,ti OR 'food habit*':ab,ti OR 'beverage habit*':ab,ti OR 'feeding 
behavior*':ab,ti OR 'dietary profile*':ab,ti OR 'food profile*':ab,ti OR 'diet profile*':ab,ti 
OR 'eating profile*':ab,ti OR 'dietary guideline*':ab,ti OR 'dietary recommendation*':ab,ti 
OR 'dietary intake*':ab,ti OR 'eating style*':ab,ti OR 'mediterranean diet*':ab,ti OR 
'dietary approaches to stop hypertension diet*':ab,ti OR 'dash diet*':ab,ti OR 'gluten free 
diet*':ab,ti OR 'prudent diet*':ab,ti OR 'paleolithic diet*':ab,ti OR 'vegetarian diet*':ab,ti 
OR 'vegan diet*':ab,ti OR 'healthy diet':ab,ti OR 'plant based diet*':ab,ti OR 'western 
diet*':ab,ti OR 'low-carbohydrate diet*':ab,ti OR 'high carbohydrate diet*':ab,ti OR 
'ketogenic diet*':ab,ti OR 'nordic diet*':ab,ti OR 'high protein diet*':ab,ti OR 'protein 
intake*':ab,ti OR 'high‐fat diet*':ab,ti OR 'low fat diet*':ab,ti OR 'low protein diet*':ab,ti 
OR 'low-sodium diet*':ab,ti OR 'low salt diet*':ab,ti 

#1) 'feeding behavior'/de OR 'mediterranean diet'/exp OR 'dash diet'/exp OR 'gluten 
free diet'/exp OR 'paleolithic diet'/de OR 'vegetarian diet'/exp OR 'healthy diet'/exp OR 
'western diet'/de OR 'low carbohydrate diet'/exp OR 'low fat diet'/de OR 'lipid diet'/exp 
OR 'protein diet'/exp OR 'protein restriction'/exp OR 'sodium restriction'/exp 
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LITERATURE SEARCH AND SCREENING RESULTS  

The flow chart (Figure 2) below illustrates the literature search and screening results 
for articles examining the update to this systematic review question. The results of the 
electronic database searches, after removal of duplicates, were screened 
independently by two NESR analysts using a step-wise process by reviewing titles, 
abstracts, and full-texts to determine which articles met the inclusion criteria. Refer to 
Table 2 for the rationale for exclusion for each excluded full-text article. A manual 
search was done to find articles that were not identified when searching the electronic 
databases; all manually identified articles were also screened to determine whether 
they meet criteria for inclusion.  

 

Figure 2: Flow chart of literature search and screening results from the update 
to the existing review  
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https://www.ncbi.nlm.nih.gov/pubmed/31938786  

7. Dearborn-Tomazos,  JL, Wu,  A, Steffen,  LM, Anderson,  CAM, Hu,  EA, Knopman,  
D, Mosley,  TH, Gottesman,  RF.  Association of Dietary Patterns in Midlife and 
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2019. 2:e1916641    https://www.ncbi.nlm.nih.gov/pubmed/31800068  
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Pietruszka,  B, De Groot,  Lcpgm, Santoro,  A, Franceschi,  C.  Effect of the NU-
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Front Physiol.  2018. 9:349    https://www.ncbi.nlm.nih.gov/pubmed/29670545  
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Wilkins,  JT, Yaffe,  K.  Dietary patterns during adulthood and cognitive performance 
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Excluded Articles  

The table below lists the articles excluded after full-text screening, and includes a column for the categories of inclusion and 
exclusion criteria (see Table 1) that studies were excluded based on. At least one reason for exclusion is provided for each article, 
though this may not reflect all possible reasons for exclusion. Information about articles excluded after title and abstract screening 
is available upon request. 

Table 2. Articles excluded after full text screening with rationale for exclusion 
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patterns and mild cognitive impairment (MCI) in elderly women. Progress in Nutrition. 2019. 21:270-280 . 
doi:10.23751/pn.v21i1-S.6090 

Study Design, Power/ Size 

2 Anastasiou,  CA, Yannakoulia,  M, Kontogianni,  MD, Kosmidis,  MH, Mamalaki,  E, Dardiotis,  E, Hadjigeorgiou,  G, Sakka,  
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Outcome 

27 Hosking,  DE, Nettelbeck,  T, Wilson,  C, Danthiir,  V.  Retrospective lifetime dietary patterns predict cognitive performance 
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Date Overlaps with 
Existing Review 

29 Lee,  J, Pase,  M, Pipingas,  A, Raubenheimer,  J, Thurgood,  M, Villalon,  L, Macpherson,  H, Gibbs,  A, Scholey,  A.  
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performances in the elderly. J Transl Med.  2017. 15:109 . doi:10.1186/s12967-017-1209-5 

IVE 

36 Milte,  CM, Ball,  K, Crawford,  D, McNaughton,  SA.  Diet quality and cognitive function in mid-aged and older men and 
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nutrient-based dietary patterns on cognitive decline in older adults. Clin Nutr.  2019. 38:2813-2820 . 
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